INTRODUCTION
Most depressive patients suffer from one or more hormonal abnormalities 1 . There strong links between hormone production and the activity of catecholamines and other synaptic transmitters in the brain 2 . Some depressed persons respond best to drugs that affect catecholamines more than serotonin, and others respond best to drugs that effect mostly serotonin 3 . Thus, it appears that biochemically there are several different forms of depression, including one with low catecholamines, and, other with low serotonin.
Some workers have also suggested that depression, is caused due to excess of receptors of these transmitters 4, 5 . Individuals with major depressive disorder were found to have a significantly higher cortisol and lower melatonin level than the normal subjects 6 .
Antidepressant drugs are effective in about two -third of all seriously depressed patients after a delay of two to three weeks. These drugs have some unpleasant side effects, including dry mouth, blurred vision, urinary retention, habit forming and sometimes impotence etc. In other words, antidepressant drugs can be beneficial, but there is room for improvement 8 .
In recent years there has been an intense search for some promotive or preventive or curative non -medical measures for the management of the mental health problems. Our ancient philosophers, sages and spiritual leaders have also described methods for maintaining tranquility of mind. Amongst them Yogic Practices with particular reference to Kundalini Yoga seem to be the earliest and most effective method for providing peace and tranquility of mind. It has also been mentioned that the persons regularly practicing Kundalini Yoga are relatively less prone to develop psychosomatic imbalances when exposed to external and internal stimuli resulting from stress and strain of life 8 .
In the present study, the circulating levels of serotonin, δ -aminobutyric acid, glutamate, melatonin, cortisol and related enzyme (like monoamine, oxidase) and urinary 5 -hydroxyindole acetic acid have been determined before and after practice of …..
MATERIALS AND METHODS
The present study included 80 clinically diagnosed cases of mental depression and 30 normal healthy volunteers. All the patients were selected from the Psychiatru -OutPatient Department, S. S. Hospital, Institute of Medical Sciences, Banaras Hindu University. None of these cases exhibited any manic symptoms. The patients and the normal healthy volunteers were all male and their age ranged between 20 and 40 years. Twenty four hours urine sample from patients and normal ……
The patients were explained the nature and other details of the study and they agreed to submit themselves to this investigation. There after, the patients were divided into the following groups:
Group I (Kundalini Yoga Therapy): This group comprised of 40 patients. They were advised to practice Kundalini Yoga as per the method given below under the supervision of a well -trained Yoga teacher. Follow -up study of the biochemical and physiological parameters was carried out at the end of 3 and 6 months practice of Kundalini Yoga.
Group II (Drug treated) : This group included 40 patients who were given tricyclic antidepressant (imipramine) orally in the doses of 25 mg three times a day as prescribed by the physician. Similar to group I, the biochemical and physiological parameters were recorded at the end of 3 and 6 months of treatment.
The subjective improvements in these patients of different groups were also recorded verbally and from their outward appearance at the end of 6 months.
The data was statistically analyzed using the Student's "t" test. The pre treatment values compared with the control values whereas after treatment values were compared with the pre -treatment values. 
Method of Kundalini Yoga

Pranayama and Cocentration at various Chakras :
i) After doing the Asanas, one sits in a comfortable posture sukhasana or lotus posture (padmasana) and closes his eyes. Thereafter, the volunteer is advised to :
-Perform Pranayama. The practitioner takes a deep expiration, closes one nostril with middle finger, takes a deep inspiration for 4 seconds, holds it for 16 seconds and expires the air in 8 seconds. At the same ration, the practitioner repeats the performance, through the other nostril by closing the first one by the thumb alternately. Like this one carry on Pranayama for 10 times slowly and steadily.
-Takes his mind and fixes it at the Muladhara Chakra for two min.
-Similarly, takes up his mind to a circle around and inside the Swadhisthan Chakra for another two minutes.
-Taking the mind and allow it to concentrate at the Manipura Chakra for two minutes.
-After Anahata Chakra, takes the mind upwards and fix -up it for two minutes at the Vishudha Chakra.
-Takes up his mind to the Sahasrara Chakra (cerebral cortex) for two minutes.
-Perform Pranayama 10 times.
-This is followed by concentration on various Chakras for a similar period on a reverse order.
-Pranayama is again repeated in the same way for 10 times.
-Lastly, the volunteer is asked to perform Savasana for 5 min, as mentioned above.
RESULTS
General Observations:
After six months practice of Kundalini Yoga, 60% of the depressive patients showed improvement in their sleep patterns, digestive system, social interactions and became less irritable. However, in cases treated with imipramine, these subjective improvements were less prominent.
Physiological Observations:
In depressive patients the pulse rate and blood pressure were found to be significantly increased than the normal ( Table -I) . After 3 and 6 months practice of Kundalini Yoga, this pulse rate and blood pressure were significantly lowered in comparison to pre-treatment level (Table -I ). Similar changes in pulse rate or blood pressure were also observed at the following 3 and 6 months treatment with imipramine ( Table -I) . 88.00**** ± 1.5
120.00**** ± 2.0 83.00*** ± 2.0 85.00**** ± 2.0 117.00**** ± 2.0 81.00**** ± 1.5
Figures in parentheses indicate the number of cases; SEM -Standard Error of Mean P*‫;50.ے‬ P** ‫;20.ے‬ P*** ‫;10.ے‬ P**** ‫100.ے‬ Figures in parentheses indicate the number of cases; P*‫;50.ے‬ P** ‫;20.ے‬ P*** ‫;10.ے‬ P**** ‫100.ے‬
Biochemical Observations:
Table -2 shows the biochemical changes in mental depression and after 3 and 6 months treatment i) with Kundalini Yoga and ii) with imipramine
In patients of mental depression the circulating levels of serotonin, glutamine and melatonin were found to be decreased significantly as compared to normal. At the end of 3 and 6 months practice of Kundalini Yoga, the plasma serotonin and melatonin levels increased significantly from the pretreatment values. However, the increase in plasma glutamate level was found to be significant only at the end of six months practice of Kundalini Yoga. Similarly, in patients treated with drug alone plasma serotonin, melatonin and glutamate levels were recorded to be significantly increased after 3 and 6 months.
The patients of mental depression exhibited higher plasma cortisol, monoamine oxidase and urinary -5 -hydroxyindole acetic acid levels than normal. These levels decreased significantly from their pre-treatment values after 3 and 6 months practice of Kundalini Yoga. The treatment with imipramine also decreased the plasma cortisol, monoaminic oxidase and urinary 5 -hydroxyindole acetic acid levels significantly from their pre -treatment values within 3 and 6 months durations.
Unlike the above parameters, in mental depression patients plasma δ-aminobutyric acid level was found to be within normal range.
After Kundalini Yoga or drug treatment, the GABA level did not change much more their pre-treatment value.
DISCUSSION
The precise biological basis of mental depression is not yet clearly known. Richter 16 (1957) proposed that depression may result from some impairment in the endocrine system.
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The observations recorded in the present study also tend to suggest that there occur a number of neurohumoral and hormonal changes in the patients of mental depression. For example, the plasma serotonin level was found to be significantly decreased in mental depression.
Other workers have also postulated that decreased brain serotonergic activity may be an important factor in certain types of affective disorders 15, 16, and 17 . Deficiency of tryptophan, a precursor of serotonin has also been demonstrated in cases of mental depression 18, 19 . Parachlorophenylalanine, an inhibitor of serotonin syntheses, reverses the therapeutic effect of antidepressants 20 , further supporting the involvement of serotonergic activity in mental depression. In addition, decreased number of serotonin uptake sites 21 and tritiated -imipramine binding sites in blood platelets have also been reported in patients of mental depression 22 . Furthermore, the trycyclic antidepressant agents / are known to increase the efficacy of actecholamines and serotonin by preventing their re-uptake by the presynaptic neurones 7, 23 . This ultimately results in longer availability of these biomines at the synaptic cleft, which in turn stimulates the post synaptic cells for a longer period.
In the present study, the plasma monoamine oxidase contents were recorded to be increased along with an increase in urinary 5 -hydroxyindole acetic acid level in cases of depression.
This finding suggest that possibly the turnover rate of serotonin is increased in mental depressive patients, because monoamine oxidase plays a major role in the metabolic degradation of serotonin thereby resulting into the increase in urinary 5 -hydroxyindole acetic acid level.
Plasma melatonin level was lower in the depressed patients. This may be related to the lower serotonin levels, because the latter is a major precursor in the melatonin synthesis in the pineal gland 24, 25 .
In depressed patients, the plasma cortisol level was found to be significantly enhanced. Similar changes in plasma cortisol level have also been demonstrated in depressed patients by several earlier workers 26, 27 . On the other hand, the plasma melatonin contents were decreased in these patients.
These observations are in accordance with those of previous investigators who have shown high cortisol / melatonin ratio is depressed patients 6 .
The circulating level of plasmaaminobutyric acid in depressed patients did not significantly differ from that in the normal volunteers. Thus, the observations recorded in the present study and those of other workers clearly indicate that mental depression is generally associated with certain degree of abnormality in the neuroendocrine and endocrine systems. However, the exact mechanism of the involvement of various neurohormones and hormones in the pathogenesis of depression needs further exploration.
After six months practice of Kundalin Yoga, the depressed patients experienced better and regular sleep pattern, better digestion and a feeling of general well-being. These patients also appeared more active and exhibited improved social interactions. The blood pressure and pulse rate was also found to be lowered significantly at the end of 3 and 6 months practice of Kundalini Yoga. In depressed patients, after 3 and 6 months practice of Kundalini Yoga, the initially decreased levels of plasma serotonin, melatonin and glutamate were found to return towards normalcy. On the other hand, elevated plasma monoaxmineoxidase, cortisol and urinary 5 -hydroxyindole acetic acid levels showed a significant lowering after practicing Kundalini Yoga.
Almost similar changes were also observed in patients treated with the antidepressant drug. In this group of patients the changes in terms of physiological and biochemical parameters were more marked at the end of 3 months.
However, the subjective improvements were less marked in these patients as compared to those who practiced Kundalini Yoga. In addition, these patients experienced the known side effect of the antidepressant drugs.
According to Satyanesan and Sastry (1980) 28 the hypothalamo -hypophysical neuroendocrine complex is the regulator of the regulators and the pineal organ acts as a multipotent transducer. The CSF plays a major role in the neuroendocrine integration. At these sites the information obtained from internal and external environment are converted to neuroendocrine and endocrine signals and relayed all over the body to enable the individual to adjust himself with the ever changing environment and to maintain homoeostasis.
It appears that in mental depression there occur some alterations in the hypothalamohypophysical neuroendocrine complex, pineal organ and CSF ultimately leading to a variety of neurohumoral and hormonal changes and disturbed homoeostasis. Thus, quite possibly the beneficial effects of Kundalini Yoga in cases of mental depression is brought about by the stimulation of various autonomic nerve plexures (Chakras) ultimately leading to the activation of pineal organ which in turn help in maintaining a better equilibrium between sympathetic and parasympathetic activities and in maintaining a perfect homoeostasis. All these changes finally manifest as improvements in terms of physiological, biochemical and subjective parameters in depressed patients following the practice of Kundalini Yoga. The observations recorded in the present study also tend to suggest that in depressed patients thought the Kundalini Yoga takes little longer to exert its beneficial effects, the clinical improvements is relatively more persistent as compared to those treated with drug alone. In view of the known side effects of antidepressant agents, the Kundalini Yoga may possibly be accepted as an alternative effective nonmedical measure in managing the mental depression cases.
